The rates of infection of two methods of external ventricular drainage in use at Atkinson Morley's Hospital-namely, (a) percutaneous drainage with Rickham reservoirs and (b) tunnelled ventriculostomies-were compared in this retrospective review. Percutaneous drainage of CSF with Rickham reservoirs was associated with a 27% rate of infection as identified by positive microbiological cultures; tunnelled ventriculostomy catheters had a 10% infection rate. The difference in the infection rate between the two methods was statistically significant (P < 0.015). Other variables examined, including the age and sex of the patients and the reasons for ventricular drainage, were not associated with an increased rate of infection. Most infections from either method were caused by a coagulase negative staphylococcus. The average duration of ventricular drainage before identification of positive cultures was 5-7 days for Rickham reservoirs and 6'0 days for ventriculostomies.
Discussion
In this comparison of the infection rates in two methods of ventricular drainage, a positive microbiological result was used as the criterion for infection, as recommended by Mayhall et al. 6 With this criterion, Rickham reservoirs were found to be associated with a significantly higher rate of infection than ventriculostomy catheters. The rates of infection of the two methods, 27% and 10%, respectively, fall within previously reported infection rates for ventricular drains.' 4 6-9 None of the other variables examinednamely, age, sex, diagnosis, duration of ventricular drainage, concurrent craniotomy, or mortality were correlated with an increased risk of drain infection. Furthermore, there was no additional evidence from case note review-for example, immunosuppressionthat those undergoing placement of Rickham reservoirs were more prone to infections than those with ventriculostomy catheters.
The distribution of offending microorganisms in this series, which is skewed towards Gram positive cocci, is similar to that described by Wyler and Kelly,9 but differs from the series of Mayhall et al where a significant percentage of infections were associated with Gram negative microorganisms.6 A possible basis for this difference may be related to exclusive use of nafcillin in their series. Interestingly, only Rickham reservoirs were affected by more than one organism. The present study does not provide support for the efficacy of prophylactic antibiotics.
The predominance of a coagulase negative staphylococcus suggests that contamination with skin flora is a mechanism of infection. The increased infection rate of Rickham reservoirs may be associated with the greater frequency of manipulation required in their management. Percutaneous drainage employing a butterfly needle inserted into the Rickham reservoir necessarily involves a risk of contamination with skin flora: the needle is often dislodged during drainage, and requires skin preparation and reinsertion. Ventriculostomy catheters, on the other hand, are inserted only in the operating theatre and are not manipulated elsewhere except to obtain CSF specimens. It may be that the tunnelling technique is associated with a lower infection rate.'0 Finally, once the Rickham reservoir is contaminated, only 5 to 6 cm of tubing separates this from the ventricle. On the other hand the ventriculostomy catheter is 25 cm from the ventricle to the connection with the closed drainage system, and this may delay the migration of contaminating microorganisms. The similar duration from ventricular drainage to infection for both methods, however, suggests that catheter infection arises primarily from contamination by skin flora at insertion.
As well as an increased frequency of infection, a further disadvantage of Rickham reservoirs is that once infected, they must be removed in the operating theatre, although general anaesthesia is not always necessary. By contrast, ventriculostomy catheters are removed at the bedside.
Given these findings, we recommend the use of ventriculostomy catheters for routine CSF drainage, because the lower infection rate reduces morbidity, and its attendant costs. In cases where more prolonged drainage is required we share the view that ventriculostomy catheters should be changed after six days.6
